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I. 

This c o n t r a c t  was i n i t i a t e d  i n  June, 19 
of having a document reproduct ion  c a p a b i l i t y  a t  a Regional D i  
Center.  The conclusion of t h i s  experimental  e f f o r t  i s  t h a t  a 
reproduct ion  c a p a b i l i t y  is a va luable  a s s e t  t o  an  information c e n t e r  and 
provides the  means f o r  o f f e r i n g  a d d i t i o n a l  s e r v i c e  t o  i t s  users .  

A f e a t u r e  of t h e  two yea r  per iod covered by t h i s  s tudy  was t h a t  t h e r e  
was a charge f o r  documents ordered from ARAC a f t e r  January 1, 1968, by 
non-member companies and a f t e r  t he  1968 membership renewal d a t e  f o r  member 
companies. P r i o r  t o  these  d a t e s ,  documents were a v a i l a b l e  a t  no charge 
from ARAC. For t h i s  reason t h e  number of documents ordered from t h e  Center 
dur ing  the  l a t t e r  h a l f  of t he  r epor t ing  per iod was cons iderably  reduced 
from those ordered dur ing  the  e a r l i e r  p a r t .  Microf iche o rde r s  d id  not 
experience t h e  same downward t r end  a s  document o rde r s .  A record of t he  
number of documents and microf iche ordered dur ing  the  period of t h i s  
r e p o r t  i s  loca ted  i n  Table I. 

P resen t ly  an average of 500 documents per  month a r e  ordered from ARAC 
which have t o  be reproduced from microf iche or  ordered from o t h e r  sources .  
I t  i s  a n t i c i p a t e d  t h a t  t h i s  number w i l l  i nc rease  as  the  number of sub- 
s c r i b e r s  t o  ARAC s e r v i c e s  cont inues  t o  increase .  

11. EQUIPMENT 

A t  the  beginning of t h e  s tudy ,  a survey was made of t he  equipment 
a v a i l a b l e  f o r  making hard copy from microf iche.  A t  t h a t  time it  was 
determined t h a t  t h e  most s a t i s f a c t o r y  type  of equipment f o r  t h i s  a p p l i c a t i o n  
was the  model EL-4 Automatic Microf iche En la rge r -P r in t e r ,  manufactured by 
the  Microcard Corporat ion,  West Salem, Wisconsin. 

The f a c t o r s  which inf luenced  t h e  dec i s ion  were the  fol lowing:  1) c o s t ;  
2 )  the  EL-4 used the  d ry  process  and consequently d id  no t  r e q u i r e  water  
connect ions and t h e  handl ing  of chemicals ;  3)  t h e  EL-4 produced one document 
per 8" x 11" s h e e t ;  and 4 )  s e v e r a l  government informat ion  c e n t e r s  were 
contac ted  which were us ing  s e v e r a l  types of equipment under cons ide ra t ion  

i t  had a h ighe r  r a t e  uc t ion,  

Af t e r  working wi th  the  reproduct ion  u n i t  f o r  some t i m e ,  i t  was found 
e of reproduct ion  and a f t e r  t he  i n i t i a l  
1 r e l i a b i l i t y  was s a t i s f a c t o r y .  

s t h e  paper. The paper has  
e .  The q u a l i t y  of 
e n t s  had t o  be re- 

q u a l i t y .  The c o s t  of t h e  paper 
a l s o  became a nega t ive  f a c t o r  i n  J u l y ,  1968, when t h e r e  was a 45% price r i s e .  
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Severa l  months p r i o r  t o  the  e 
s tudy  was made of  a l t e r n a t e  types 

Under ope ra t ing  cond i t ions ,  tQe volume obta ined  by us ing  the  Xerox repro- 
duc t ion  u n i t  was found t o  be approximately one-half  of t h a t  obtained wi th  
t h e  EL-4. However, a pre l iminary  c o s t  e s t ima te  showed t h a t  the  c o s t  of 
reproducing documents wi th  the  mic ropr in t e r  would be comparable t o  t h a t  
of t he  EL-4. 

111. DOCUMENT ORDER VOLUME 

Table I p resen t s  t he  number of documents and microf iche  ordered from 
ARAC dur ing  t h e  per iod  of J u l y ,  1967 through May, 1969. It was announced 
i n  l a t e  1967 t h a t  t h e r e  would be a charge f o r  documents and microf iche 
ordered from ARAC, e f f e c t i v e  January 1, 1968. However, member companies 
of ARAC were not  charged u n t i l  t h e i r  renewal da t e  i n  1968. 

The f a c t  t h a t  a l a r g e  number of member companies renew i n  March and 
A p r i l  exp la ins  the  sha rp  reduct ion  of document and microf iche  o rde r s  be- 
ginning i n  March, 1968. The p r i c e  e s t a b l i s h e d  f o r  documents was $.06 per  
page with a $3.00 minimum, and $.50 p e r  shee t  f o r  microf iche.  

These p r i c e s  were based i n  p a r t  on a cos t  s tudy  which was conducted 
dur ing  the  f i r s t  p a r t  of t he  s tudy.  Another cons ide ra t ion  was the  charge 
made f o r  documents and microf iche  by t h e  Clearinghouse of t h e  U. S. Depart- 
ment of Commerce. Thei r  charge i s  $3.00 p e r  document, r ega rd le s s  of l eng th ,  
and $ .65  per  document f o r  microf iche ,  aga in  r ega rd le s s  of the  length  of 
t he  document, o r  t he  number of s h e e t s  p e r  document. 

A s  a r e s u l t  many users of ARAC s e r v i c e s  o rde r  hard copy and microf iche 
from the  Clearinghouse f o r  reasons of c o s t .  One a s p e c t  of t h i s  s i t u a t i o n  
i s  t h a t  i t  makes it d i f f i c u l t  f o r  a Regional Dissemination Center t o  g e t  
feedback with regard t o  how t h e i r  s e r v i c e s  a r e  being used. For example, 
i t  i s  impossible  t o  a s c e r t a i n  how many documents a re  ordered from a Standard 
I n t e r e s t  P r o f i l e  by many u s e r s  of t h e s e  se rv ices .  

However, t h e r e  are  s e v e r a l  reasons why the  level  
from ARAC has  been as h igh  as it  has  been s i n c e  t h e  c 
One reason is t h a t  of s h o r t  turn-around t i m e .  Document o rde r  
f i l l e d  w i t h i n  a day a f t e r  they  a r e  rece ived  by ARAC. The r e p r  

ined from ARAC i s  l a r g e r  than  t 
age image per  8" x 11" s h e e t  pro- 
n t e r ,  while documents obtained from 

es p e r  8" x 11" shee t .  

no ther  reason ers o r d e r  do n t s  from ARAC is  t h a t  many 
companies, p a r t i c u l a r l y  sma l l e r  and medium-sized ones,  p r e f e r  t o  o rde r  a l l  of 
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IV. 

t h e i r  documents from a s i n g l e  source.  This  enables  them t o  f i l l  a l l ,  o r  a t  
l e a s t  a ma jo r i ty  of t h e i r  e x t e r n a l  information requirements ,  from a s i n g l e  
source.  Ordering and subsequent payment i s  s i m p l i f i e d  and can be e a s i l y  
handled through ARAC. These observa t ions  a r e  a r e s u l t  of a number of 
company v i s i t s  and in te rv iews  wi th  users of ARAC s e r v i c e s .  

COST DATA 

A comparative s tudy  was made of reproduct ion  c o s t s  before  and a f t e r  
t h e  po l i cy  of charging f o r  dopmen t s  was adopted. Some f a c t o r  c o s t s  which 
changed between these  per iods  were l abor ,  postage,  overhead, paper,  and 
machine charges.  The labor  and overhead c o s t s  increased  because of r i s i n g  
labor  c o s t s  and the  s h o r t e r  average document length  r e s u l t e d  i n  more labor  
being requi red  t o  change microf iche  and assemble documents. Shor t e r  document 
length  a l s o  r e s u l t e d  i n  decreased postage c o s t  pe r  document but  increased 
c o s t  per  page. A s  c i t e d  previous ly ,  t he  p r i c e  of paper was increased  dur ing  
the  l a t t e r  phase of t h e  s tudy.  Since the  reproduct ion  equipment was leased  
a t  a f i xed  c o s t ,  t he  machine c o s t s  on a u n i t  b a s i s  were g r e a t e r  with de- 
creased volume. 

In F igures  I through V I 1  t h e r e  a r e  l i s t e d  c o s t  da t a  and s t a t i s t i c s  on 
document reproduct ion  f o r  t he  per iods  December 1, 1967 - February 29, 1968, 
and March 1, 1968 - May 31,  1969. The former per iod was s e l e c t e d  because 
i t  was the  l a s t  per iod f o r  which s t a t i s t i c s  were a v a i l a b l e  and the  decreased 
o rde r  volume had not  y e t  occurred because the  ma jo r i ty  of companies had not 
rc.nc?wcd t h e i r  mcmbcrdiip i n  1968, which was when they had t o  begin paying 
for documents ordered from ARAC. 

The l a t t e r  per iod i n  the  comparison i s  f i f t e e n  months i n  l eng th ,  f i v e  
times a s  long a s  t h e  f i r s t  per iod.  It was chosen because the  s t a t i s t i c s  
and cos t  f i g u r e s  were a v a i l a b l e  f o r  t h e  e n t i r e  per iod and could not be 
r e a d i l y  broken down i n t o  smaller per iods .  One f a c t o r  which b i a s e s  the  
r e s u l t i n g  f i g u r e s  f o r  t h e  l a t t e r  per iod  i s  t h a t  t he  c o s t  of paper was 
increased  by 45% i n  J u l y ,  1968. Since t h e r e  was a cons iderable  supply of 
paper on hand a t  t he  t i m e  of t h e  p r i c e  change, it was d i f f i c u l t  t o  determine 
a t  what per iod  of t i m e  t h i s  p r i c e  change a c t u a l l y  r e s u l t e d  i n  an increased  
p r i c e  f o r  documents. Since t h e r e  w a s  n e a r l y  an  equa l  volume of paper a t  
t he  lower and h ighe r  pr ice  dur ing  the  l a t t e r  per iod of t h i s  s tudy ,  t h e  
paper c o s t  l i s t e d  i n  the  s t a t i s t i c s  was an  average of t h e  two paper c o s t  
f i g u r e s .  

F igure  VI1 shows t h a t  t he  average length  of documents ordered from 
ARAC was cons iderably  less f o r  t h e  l a t t e r  per iod when t h e r e  was a charge 
f o r  documents a s  compared t o  t h e  e a r l i e r  per iod when t h e r e  was no charge.  
The average l eng th  of documents ordered dur ing  the  l a t t e r  per iod  was 40.9 
pages a s  compared t o  61.9 pages f o r  t he  former. This  may be explained i n  
p a r t  by t h e  f a c t  t h a t  t h e  documents of longer  l eng th  are now l a r g e l y  be ing  
ordered from t h e  Clearinghouse.  Another f a c t o r  which a i d s  i n  exp la in ing  
t h i s  f a c t  i s  t h a t  "A" documents were made a v a i l a b l e  from ARAC a t  the  beginning 
of t h e  l a t t e r  per iod.  Since t h e  average length  of t hese  documents i s  s h o r t e r  
than  those  r epor t ed  i n  STAR, NSA, o r  USGRDR, t h i s  r e s u l t e d  i n  a reduct ion  of 
the  average length  of documents ordered.  "A" documents p r e s e n t l y  account 
f o r  approximately 20% of those  ordered from ARAC. 
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V. COST PROJECTIONS 

A p r o j e c t i o n  t h e  c o s t  of do 
be incur red  with e Xerox microp 
experience of u s i  e n t  was ga ine  
p o r t ,  the  c a l c u l a t i o n s  a r e  d on a c t u a l  c 
ope ra t ing  experience.  

The c o s t s  a r e  based on t h e  same level of document o rde r s  and length  
a s  experienced dur ing  t h e  per iod immediately p r i o r  t o  r ep lac ing  t h e  EL-4 
wi th  the  mic ropr in t e r .  The f a c t o r s  a f f e c t e d  and t h e  na tu re  of change would 
be a s  fol lows:  

1. Di rec t  Labor - 
and Overhead 

2.  Paper - 

3 .  Machine Costs- 

Since the  mic ropr in t e r  r equ i r e s  manual ope ra t ion  and 
consequent ly  has  a slower product ion ra te ,  t he  labor  
c o s t s  would be h igher .  Since overhead c o s t s  a r e  a 
func t ion  of l abor  c o s t s ,  they  would a l s o  be h igher .  

The paper c o s t s  a r e  much lower because bond paper i s  
used wi th  t h e  mic ropr in t e r .  

The c o s t  of ope ra t ing  the  mic ropr in t e r  i s ,  i n  p a r t ,  a 
func t ion  of t h e  number of copies  production. The 
c o s t  of t h e  E L 4  was based on a f ixed  monthly l e a s i n g  
cos t .  Under p re sen t  and p ro jec t ed  product ion volume, 
t hc  c o s t  of the  machine p e r  document i s  somewhat h ighe r  
f o r  t h e  mic ropr in t e r .  However, as  product ion volume 
inc reases  t h e  machine c o s t  per  page w i l l  decrease.  

It was assumed f o r  t he  purpose of t h i s  s tudy  t h a t  t he  document cover  and 
postage c o s t s  would remain t h e  same f o r  both systems. 

A summary of t h e  p ro jec t ed  u n i t  copy cost  f o r  the  Xerox mic ropr in t e r  
and the  h i s t o r i c a l  c o s t  da t a  f o r  t he  E L 4  a r e  l i s t e d  i n  Figure V I I I .  It 
can be seen t h a t  the  page and document c o s t  under p re sen t  and pro jec ted  
product ion volume, and under the  e x i s t i n g  c o s t  s t r u c t u r e  w i l l  be lower 
when using the  Xerox mic ropr in t e r .  In  a d d i t i o n ,  t he  q u a l i t y  of t h e  repro- 
duc t ion  is  much supe r io r .  Both of t hese  f a c t o r s  i n d i c a t e  t h a t  t h e  change 
of reproduct ion  equipment represented  a sound dec i s ion .  

V I .  CONCLUS IONS 

During the  two yea r  per iod covered by t h i s  summary r e p o r t  a repro- 
duc t ion  u n i t  was s e l e c t e d  and document reproduct ion was s u c c e s s f u l l y  
i n i t i a t e d  and c o n t i n  r e g u l a r  bas i s .  Records of c o s t s  incur red  f o r  

n t  p repa ra t ion  l i n g  were maintained and a f e e  f o r  reproducing 
n t s  was e s t a b l i s h e d .  The r e s u l t s  of  t h i s  c o s t  s tudy  a r e  included i n  

t h i s  r epor t .  

The equipment s e l e c t e d  was rep laced  with ano the r  type 
near  t h e  end of t h e  study. This  type  of reproduct ion u n i t ,  t he  Xerox 
m i c r o p r i n t e r ,  was not  a v a i l a b l e  a t  t he  beginning of t h i s  experiment. 
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The replacement was made because documents of s u p e r i o r  q u a l i t y  could 
be produced a t  lower c o s t .  

A charge was made f o r  documents ordered from ARAC s i x  months a f t e r  
t he  s tudy  began. This  r e s u l t e d  i n  a decreased o rde r  volume, but  a f t e r  a 
per iod of adjustment  t h i s  has  remained a t  a r e l a t i v e l y  cons tan t  l e v e l .  
However, t he  average length  of documents ordered from ARAC has  decreased 
from s i x t y  t o  f o r t y  pages. The explana t ions  f o r  t h i s  f a c t  a r e  t h e  f ee  
schedule  which was adopted by ARAC t o  cover  the  c o s t s  of reproduct ion,  and 
the  f a c t  t h a t  "A" documents were made a v a i l a b l e  from ARAC a f t e r  t h e  f e e  
schedule  was adopted. 

The number of documents p r e s e n t l y  ordered from ARAC averages 500 p e r  

The o t h e r  documents a r e  obta ined  from o t h e r  sources  because they 
month. Of t h i s  number approximately 300 a r e  reproduced from microf iche by 
ARAC. 
a r e  not  a v a i l a b l e  i n  microf iche  form o r  a r e  too  expensive t o  reproduce due 
t o  the  length  of t he  document. 

There a r e  s e v e r a l  p r i n c i p l e  reasons why users of ARAC s e r v i c e s  o rde r  
documents from t h i s  Center.  One reason is quick turn-around t i m e .  A 
document i s  u s u a l l y  mailed t o  t he  r eques to r  wi th in  a day a f t e r  t he  reques t  
i s  received.  Another major reason i s  convenience. Document order  forms 
a r e  included wi th  a l l  s e r v i c e s  a s  they a r e  received by the  users. This 
provides a convenient  means f o r  t he  u l t i m a t e  u s e r  of t h e  s e r v i c e s  t o  o rde r  
documents. A l s o ,  many users p r e f e r  t o  o rde r  a l l  e x t e r n a l  information 
s e r v i c e s  and documents from one source .  

The success  of t h e  document reproduct ion program a t  ARAC i n d i c a t e s  
t h a t  t h i s  c a p a b i l i t y  i s  a va luable  one f o r  t he  RDC network. It provides 
a s e r v i c e  wi th  c e r t a i n  unique c h a r a c t e r i s t i c s  which a r e  no t  a v a i l a b l e  
elsewhere.  
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